In this paper the traditional household Euler equations are estimated for singles and separately for couples. Using the Consumer Expenditure Survey, I reject the Euler equations of couples, but I cannot reject the Euler equations of singles. This result is rationalized using an intertemporal model with no intra-household commitment. Using this model it can be shown that an excess sensitivity test should generally reject the household Euler equations of couples, but not of singles.
Introduction
Many areas of public economics require a good understanding of household intertemporal decisions.
The adequacy of household savings, fertility choices, investment in human capital are only few of the examples in which policy makers and economists need some knowledge of the intertemporal behavior of the household. There are two main categories of households: married couples and singles. Most of the research on intertemporal decisions has been performed under the assumption that these two types of households have identical intertemporal behavior. In particular, it is assumed that each household can be represented using a unique utility function independently of the number of shown that an excess sensitivity test should reject the household Euler equations of couples, but not of singles. To provide the intuition underlying this result note that, even if family members are represented by means of individual preferences, household Euler equations can be derived using the representative agent corresponding to the household. The main difference between the standard and the representative agent Euler equation is that the latter depends on the decision power of individual members and on all the variables having an effect on it. Consequently, any excess sensitivity test based on one of these variables will reject the household Euler equations of couples.
As a second contribution, a test is derived to evaluate the explanation provided in this paper against alternative hypotheses. The test is based on the following idea. Let the set of distribution factors be the set of variables affecting the individual decision power. If the rationalization provided in this paper is correct, the distribution factors should enter the Euler equations of couples only through the decision power of the two spouses. The main implication of this feature is that a subset of the Euler equation coefficients capturing the effect of the distribution factors should satisfy a proportionality condition. Bourguignon, Browning, and Chiappori (1995) show that a proportionality condition must be satisfied by the demand functions derived from a model in which household members are characterized by individual preferences and make efficient decisions. The result obtained here indicates that a similar condition must be satisfied by the Euler equations. Using this testable implication, I cannot reject the explanation provided in this paper.
The estimation of Euler equations is standard in the consumption literature, which is surveyed in the comprehensive paper by Browning and Lusardi (1996) . To the best of my knowledge, however, this paper is the first attempt to estimate the traditional household Euler equations separately for singles and couples. The literature on intertemporal decisions has advanced alternative explanations for the violation of the household Euler equations. The two main rationalizations are the existence of liquidity constraints and the non-separability between consumption and leisure. Zeldes (1989) argues that if liquidity constraints are binding, Euler equations should be replaced by inequalities and should exhibit excess sensitivity to income. Attanasio and Weber (1995) and Meghir and Weber (1996) find that if labor supply variables are added to the traditional Euler equations, these intertemporal optimality conditions are not violated. The present paper suggests an alternative and more basic explanation for the rejections of the traditional household Euler equations, which is supported by the empirical evidence provided here. The results also clarify that labor supply and income variables affect household decisions in three different ways: (i) through preferences if leisure is non-separable from other consumption goods, (ii) through the budget constraints and (iii) through the individual decision power. The results of this paper suggest that the impact of income variables through the individual decision power is significant. This paper is also related to the literature on the collective representation of household behavior. Manser and Brown (1980) and McElroy and Horney (1981) are the first papers to characterize the household as a group of agents making joint decisions. In those papers the household decision process is modeled as a Nash bargaining problem. Apps and Rees (1988) and Chiappori (1988; 1992) extend their analysis to allow for any type of efficient decision process. The model considered here is a generalization of Chiappori's static collective model to an intertemporal setting. The present paper, therefore, also contributes to a growing literature which attempts to model and test the intertemporal aspects of household decisions using a collective formulation. 1 1 The static collective model has been extensively tested and estimated. Schultz (1990) and Thomas (1990) are two of the first papers to test the static unitary model against the static collective model. Browning, Bourguignon, Chiappori, and Lechene (1994) perform a similar test and estimate the intra-household allocation of resources. Thomas, Contreras, and Frankenberg (1997) have shown, using Indonesian data, that the distribution of wealth by gender at marriage has a significant impact on children's health in places where wealth remains under the control of the initial owner. Chiappori, Fortin, and Lacroix (2002) analyze theoretically and empirically the impact of the marriage market and divorce legislations on household labor supply using a static collective model. Blundell 
Euler Equations of Singles and Couples
In the estimation of Euler equations, singles are generally pooled with couples. This approach is adopted, for example, by Attanasio and Weber (1995) and Zeldes (1989) . In few instances, singles are dropped from the sample used in the estimation. Attanasio and Browning (1995) and Meghir and Weber (1996) are two examples in which households with only one decision maker are excluded.
With this selection of the sample, Euler equations are usually rejected unless a large number of demographics and labor supply variables are added to the intertemporal optimality conditions.
In this section, Euler equations are estimated for singles and separately for couples. To make the results comparable with the previous literature, the estimation is performed as follows. First, Euler equations are estimated using the CEX. Second, the estimation is performed using standard log-linearized Euler equations. Third, different sets of demographic and labor supply variables are included. Finally, Euler equations are tested by performing a standard excess sensitivity test which uses lagged household income as information known at t. For couples, I also estimate a specification which includes wife's lagged income.
The Consumer Expenditure Survey
Since 1980, the CEX survey has been collecting data on household consumption, income, and different types of demographics. The survey is a rotating panel organized by the Bureau of Labor Statistics (BLS). Each quarter about 4500 households representative of the US population are interviewed. 80% are reinterviewed the following quarter, while the remaining 20% are replaced by a new randomly selected group. Each household is interviewed at most for four quarters and detailed information is elicited with regard to expenditures for each of the three months preceding the interview and with regard to income and demographics for the quarter preceding the interview. The data used in the estimation cover the period 1982-1995. The first two years are excluded because the data were collected with a slightly different methodology.
Following Attanasio and Weber (1995) total consumption is computed as the sum of food at with no commitment to determine the fraction of couples in the PSID which make decisions according to the three different models. Mazzocco (2004) analyzes the effect of risk sharing on household decisions employing a full-efficiency framework.
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home, food out, tobacco, alcohol, public and private transportation, personal care, maintenance, heating fuel, utilities, housekeeping services, repairs and clothing. Total consumption is deflated using a weighted average of individual price indices, with weights equal to the expenditure share for the particular consumption good. Household income is computed as total household income plus transfers for the year preceding the interview. The wife's income is the sum of the components that can be imputed to her, i.e. income received from non-farm business, income received from farm business, wage and salary income, social security checks, and supplemental security income checks for the year preceding the interview. As in Attanasio and Weber (1995) , the real interest rate is the quarterly average of the 20-year Municipal bond rate deflated using the household specific price index.
Rather than employing the short panel available in the CEX, I follow Attanasio and Weber (1995) and use synthetic panels. These are constructed using two variables: the year of birth of the head of the household and a dummy equal to 1 if the head is married and 0 otherwise. 2 All households are assigned to one of these cells which are constructed using a 7-year interval for the head's year of birth. The variables of interest are then averaged over all the households belonging to a given cohort observed in a given quarter. To avoid the complicated error structure that the timing of the interviews implies, I follow Attanasio and Weber (1995) and for each household in each quarter I use only the consumption data for the month preceding the interview and drop the data for the previous two months.
To construct the synthetic cohorts I exclude from the sample rural households, households with incomplete income responses, and households experiencing a change in marital status. Only cohorts for which the head's age is between 21 and 60 are included in the estimation. Cohorts with size smaller than 150 are dropped. Table 1 contains a description of the cohorts. Table 2 reports the summary statistics for the CEX sample.
Derivation of Euler Equations.
The Euler equations typically estimated in the empirical literature can be written in the following form:
where C i,t+1 represents non-durable consumption of household i, R t+1 is the gross real interest rate, −γ represents the intertemporal elasticity of substitution, i,t+1 is a residual uncorrelated with the information known to the household at time t, and the constant is a function of the discount factor and of the second and higher moments corresponding to the distribution of t+1 . Using standard 2 The husband is considered to be the head of the household in a married or cohabiting couple. One of the main challenges faced by the empirical literature on Euler equations is that equation (1) is derived for an individual consumer, whereas consumption data are only available at the household level. The traditional solution to this problem is to assume that the instantaneous utility function depends on a set of demographic variables, z, which approximate variations in household composition. Following Attanasio and Weber (1995) and Zeldes (1989) , it is assumed that the demographic variables enter the instantaneous utility function multiplicatively through an exponential function, which implies,
In the estimation the vector of demographics will be composed of family size, number of children, and number of children younger than 2. Since in the CEX consumption data are collected quarterly, the vector z will be augmented to include a set of seasonal dummies.
A controversial assumption often made in papers estimating Euler equations is that household consumption is strongly separable from leisure. In this paper the non-separability between consumption and leisure will not be formally modeled. Following Browning and Meghir (1991), Attanasio and Weber (1995) , and Meghir and Weber (1996) , however, the effect of leisure on consumption decisions will be captured by modeling the leisure variables as conditioning variables. These are variables that may affect preferences over the good of interest, but are not of primary interest. Specifically, following Attanasio and Weber (1995) , Euler equations will be first estimated by including the wife's leisure and a dummy equal to 1 if the wife works. Subsequently, following Meghir and Weber (1996) , the estimation will be performed including two dummies measuring the wife's and husband's labor supply status.
To summarize, the following Euler equations are estimated:
where z i,t+1 includes the demographic and labor supply variables.
Econometric Issues
The error term of equation (2), i,t+1 , contains the expectation error implicit in the Euler equations.
Since part of the expectation error is generated by aggregate shocks, i,t+1 should be correlated across households. This implies that Euler equations can be consistently estimated only if households are observed over a long period of time as suggested by Chamberlain (1984) . In the CEX, one of the main advantages of using synthetic panels is that cohorts are followed for the whole sample period.
This should reduce the effect of aggregate errors on the estimation results.
The Euler equations are estimated using the Generalized Method of Moments (GMM). Under the assumption of rational expectations, any variable known at time t should be a valid instrument for GMM. However, measurement errors may introduce dependence between variables known at time t and concurrent and future variables even under rational expectations. To address this problem I only use variables known at t − 1.
Given the longitudinal nature of the dataset employed in the estimation, it is important to allow each household to have a different and unrestricted covariance structure. To that end, the covariance matrix is computed using the efficient weighting matrix in the GMM procedure. Denote with
the set of moment conditions, where θ is the vector of parameters to be estimated.
. By Hansen (1982) , under general regularity conditions, √ n θ − θ converges in distribution to a normal with mean zero and covariance G Ω −1 G −1 . The covariance matrix is then estimated replacing Ω withΩ = 1 n iĝ iĝ i and G withĜ =
As shown by Wooldridge (2002) , this covariance matrix is general enough to allow for heteroskedasticity and arbitrary dependence in the residuals.
Results
Following the insight of Hall (1978) , Sargent (1978) , and Flavin (1981) , several papers have investigated the relationship between realized consumption growth and either lagged income or predicted changes in income. The idea is that the expectation errors of the Euler equations should be orthogonal to any variable contained in the consumer's information set at the time of the decision.
Consequently, lagged income or predicted income growth should not enter the household Euler equations. Hall and Mishkin (1982) , Zeldes (1989) , and Attanasio and Weber (1995) are some examples of papers performing this excess sensitivity test.
In the present paper a similar excess sensitivity test is performed by adding household income at t − 1 to the Euler equations and testing whether the coefficient is significantly different from zero.
The test proposed in this paper differs from the previous literature because it is performed on the sample of single households and, separately, on the sample of couples. Tables 3 reports the results of the excess sensitivity test for different sets of demographics and labor supply variables.
Household Euler equations of singles are not rejected since the coefficient on the logarithm of lagged household income is never significantly different from zero. Household Euler equations of couples, however, are always violated. More important, the size of the coefficient on the logarithm of lagged household income for couples is always more than twice the coefficient for singles. The addition of labor supply variables does not change the outcome of the excess sensitivity test, which suggests that the findings of this section cannot be only a consequence of non-separability between consumption and leisure. The Euler equations of singles are also estimated separately for women and men. 4 The results are reported in table 4 and they indicate that the Euler equations are not violated for both single men and single women.
One possible rationalization for the outcome of the excess sensitivity test is that couples are liquidity constrained and therefore Euler equations are not satisfied. Observe, however, that the household budget constraints should only depend on household total income. Consequently, if the rejection for couples is only a consequence of liquidity constraints, the wife's income should not enter the Euler equations after controlling for household total income. The last two columns of Table   3 report the coefficient estimates for couples obtained by adding the wife's income to the Euler equations. The coefficients on household income as well as on wife's income are significantly different from zero and have opposite sign. This finding suggests that liquidity constraints cannot be the only explanation for the violation of Euler equations for couples.
One additional result is worth discussing. The estimates of the coefficient on the change in the labor supply dummies suggest that the non-separability of preferences between consumption and leisure is particularly important for singles. The coefficient estimates have a positive sign which is consistent with the common intuition that total consumption expenditure should increase if a household member decides to supply labor to account for a number of job-related expenses. The sign of the coefficient estimates for couples is also positive but the magnitude of the coefficient is smaller for both the head and the spouse. There are at least three possible interpretations of this finding. First, separability between consumption and leisure is a better approximation of the behavior of couples relative to singles. This is consistent with the intuition that the wife and husband can adjust the amount of labor they supply to the market and to household production if one of two decides to work. Second, the coefficient on the labor force participation dummies may capture the effect of unexpected changes in employment on consumption growth. This effect should be larger for singles since they do not have access to the insurance provided by the spouse, which may explain the difference in coefficients. An alternative interpretation is that household Euler equations contain joint information on the head's preferences, on the wife's preferences, and on their relative decision power. Since labor supply variables can affect preferences as well as decision power, it may be difficult to evaluate the significance of non-separability for couples using household Euler equations.
The previous discussion assumes that the coefficient estimates are consistent. There is increasing evidence that the efficient weighting matrix in GMM can lead to biased inference due to small sample biases. 5 To address this issue, tables 5 and 6 report the results when the efficient GMM estimator is replaced by the IV estimator. The results are similar to the ones obtained with efficient weighting. The main difference is that the standard errors are larger. A consequence of this is that the estimates of the coefficient on the wife's income are no longer statistically significant even if the size of the estimates is similar for the IV and the efficient GMM estimator. Biased inference may also be generated by the problem of "weak instruments", i.e. instruments that are only weakly correlated with the endogenous variables. To determine the relevance of the instruments, the partial R 2 introduced by Shea (1997) is computed for each endogenous variable. The smallest partial R 2 is 0.16 which suggests that the correlation between the instruments and the endogenous variables is not negligible. 6 The remainder of the paper is devoted to providing an explanation for the rejection of Euler equations for couples and to deriving a test to evaluate the empirical significance of this explanation.
A Model
This section describes a model of household behavior that can rationalize the results obtained in the previous section. The model is the intertemporal collective model with no intra-household commitment considered in Mazzocco (2007) . Some of the issues discussed in Mazzocco (2007) are discussed also in this section to explain how the model can rationalize the rejection of Euler equation for couples and to provide the intuition behind the testable implication that will be used to evaluate whether the model is a good characterization of household intertemporal behavior.
Consider a household composed of two adults living for T periods in an environment with uncertainty. In each period t and state of nature ω, member i is endowed with an exogenous income y i (t, ω), consumes a private composite good in quantity c i (t, ω), and a public composite good in quantity Q (t, ω). Household members can save jointly using a risk-free asset. Denote with s (t, ω) and R (t), respectively, the amount of wealth invested in the risk-free asset and its gross return. 7 Each agent is characterized by an individual discount factor, β i , and by individual preferences which are assumed to be separable over time and across states of nature. The corresponding utility function, 5 See for instance Altonji and Segal (1996) . 6 A more formal approach to determine whether instruments are "weak" should use a test that is based on the definition of "weak instruments" given for instance in Stock and Yogo (2004) . However, as noted in Stock, Wright, and Yogo (2002), a formal test of "weak instruments" has not been developed yet for GMM with efficient weighting if the errors are heteroscedastic and serially correlated as it is the case in this paper. 7 The results of the paper are still valid if a risky asset is introduced in the model. u i , is assumed to be increasing, concave, and three times continuously differentiable. The two agents are assumed to have identical beliefs.
The introduction of a public good in the model is important for three reasons. First, some of the goods traditionally included in the composite consumption good are unambiguously public consumption within the household. Second, to understand household intertemporal behavior it is important to take into consideration children. With few exceptions, children do not participate directly in the household decision process. They affect household decisions indirectly through the utility of their parents, which implies that they should be modeled as a public good. Finally, the testable implication derived in this paper requires two goods.
The next two subsections discuss the traditional approach to modeling intertemporal decisions and to deriving the household Euler equations and the alternative approach analyzed in Mazzocco (2007).
The Unitary Model
The approach traditionally used to model household intertemporal decisions assumes that each household behaves as a single agent. This is equivalent to the restriction that the individual utility functions can be collapsed into a unique utility function U (C, Q) which fully describes the preferences of the entire household. 8 Denote with β the household discount factor. Then the intertemporal allocation can be determined as the solution of the following problem: 9 max {Ct,Qt,st} t∈T,ω∈Ω
The first order conditions of the unitary model (3) can be used to derive the following household
Euler equation for private consumption:
This intertemporal optimality condition corresponds to the Euler equation estimated in section 2 and in most of the empirical literature on intertemporal decisions. 8 Mazzocco (2007) finds necessary and sufficient conditions for the aggregation of individual preferences in a unique utility function. 9 The dependence on the states of nature will be suppressed to simplify the notation. 
where µ i is member i's Pareto weight, u i,t,ω represents the value of the best outside option available to agent i in period t and state ω, and Z denotes the set of variables that affect the Pareto weights and the reservation utilities u i,t,ω . It is important to remark that the Pareto weights are generally not observed, but the distribution factors Z are. Consequently, to test household intertemporal decisions one must rely on the dependence of the Pareto weights on Z.
Some remarks are in order. First, the literature on household behavior has generally defined the individual outside options as the value of divorce. 10 The same definition will be used in this paper.
Second, in the unitary model the assumption that household members can only save jointly is not restrictive since individual saving is suboptimal. In the no-commitment model, if the reservation utility is the value of divorce it may be optimal for household members to have individual accounts to improve their outside options. Note, however, that the only accounts that may have an effect on the reservation utilities are the ones that are considered as individual property during a divorce procedure. In the US the fraction of wealth that is considered individual property during a divorce procedure depends on the type of law adopted by the state. There are three different property laws in the US: the common property law, the community property law, and the equitable property law. The common property law establishes that marital property is divided at divorce according to who has legal title to the property. Only the state of Mississippi adopts the common property law. In the remaining 49 states, all earnings during marriage and all property acquired with those earnings are community property and they are divided at divorce equally between the spouses in community property states and equitably in equitable property states. Consequently, the assumption that household members can only save jointly should not be too restrictive. As a third remark, it should be noted that household saving may affect the reservation utilities of household members.
To derive the private and public consumption Euler equations with no commitment, it is helpful to rewrite the household problem using the formulation proposed by Marimon (1992, 1998) . They show that the no-commitment model can be written as follows:
and λ i,t,ω is the Lagrange multiplier corresponding to the participation constraint of member i, at time t, in state ω, adjusted for the discount factor and the probability distribution. 11
This alternative formulation clarifies how individual preferences are aggregated within the household to determine consumption and saving decisions. At the time of household formation, the household determines the optimal allocation of resources for each future period and state of nature by weighing the individual preferences using the Pareto weights. The Pareto weights can therefore be interpreted as the initial decision power of each household member. In any subsequent period, the 11 Household intertemporal behavior with no commitment could also be characterized using the setting developed by Kocherlakota (1996) and Ligon, Thomas and Worrall (2002) . The approach adopted by Marimon (1992, 1998 ) is, however, better suited to the derivation of the test described in section 4.
two spouses consume and save according to the chosen allocation until, at this allocation, for one of the two agents it is optimal to choose the alternative of divorce. In the first period in which divorce is optimal, the allocation is renegotiated to make the spouse with a binding participation constraint just indifferent between the outside option and staying in the household. This goal is achieved by increasing the weight assigned to the preferences of the spouse with a binding participation constraint or equivalently her decision power. 12 The couple then consumes and saves according to the new allocation until one of the participation constraints binds once again and the process is repeated. All this implies that changes in variables like income, earnings, and inflation affect consumption dynamics not only because they change the budget constraints, but also because they modify the individual outside options and therefore the individual decision power.
The derivation of the household Euler equations requires the determination of household preferences. Household preferences can be computed by solving a standard representative agent problem.
Specifically, under the assumption that individual preferences are separable over time and across states of nature, given an arbitrary amount of public consumption, household preferences are the solution of the following problem:
where M (Z) = [M 1 (Z), M 2 (Z)] describes the individual decision power. The intertemporal problem can then be written using the household preferences in the following form:
To be able to formulate the household Euler equations for the no-commitment model in the standard form, it is crucial to maintain one of the main assumptions of the traditional approach, namely intertemporal separability of household preferences. With no commitment, household preferences are intertemporally separable if and only if household saving does not belong to the set of distribution factors Z. It is important to remark that with this assumption it is more likely that the no-commitment model is rejected even if it is a good characterization of household behavior.
Under the assumption that saving is not a distribution factor, the no-commitment household
Euler equations for private and public consumption can be written in the following form:
and
Equations (8) and (9) indicate that the household Euler equations of couples depend not only on consumption in two consecutive periods, but also on the individual decision power in period t and t+1, and through it on the set of distribution factors Z. This result represents a potential explanation for the rejection of the traditional Euler equations for couples but not for singles. To see this, consider a couple in which the wife is more risk averse and prudent than the husband. Suppose that in period t the wife's income varies in such a way to increase her decision power in period t+1. Then from period t + 1 the household as a whole will be more risk averse and prudent, which implies that consumption will generally be smoother. If the variation in individual decision power is not properly modeled, this change in household behavior will be interpreted as excess sensitivity to variables known at the time of the decision, as non-separability between consumption and leisure, or as binding liquidity constraints.
Equations (8) and (9) may also be used to interpret the results of section 2. According to those results, an increase in the wife's income reduces consumption growth, whereas an increase in household income has the opposite effect. These findings are consistent with equations (8) and (9) if an increase in individual income has a positive effect on individual decision power and wives are more risk averse and prudent than husbands.. 13 
The No-commitment Intertemporal Collective Model and Excess Sensitivity
This section derives a test to investigate the empirical relevance of the explanation provided in the previous section for the rejection of the Euler equations for couples. The test is based on the following feature of the no-commitment model. Variation in the distribution factors should affect household behavior only by modifying the individual decision power of household members. It will be shown that this feature of the no-commitment model implies that the private and public consumption Euler equations should satisfy a proportionality condition.
The derivation of the test requires some assumptions. First, since the test focuses on married couples, it is reasonable to assume that in each household there is some surplus to be divided between the two spouses. This implies that in each household there is at least one feasible allocation at which both spouses are better off married than single. Under this assumption, Kocherlakota (1996) and Ligon, Thomas and Worrall (2002) show that in a no-commitment model with two agents, at most one agent can be constrained. As a consequence in each period and state of nature the decision power of at most one spouse can vary. The variation in decision power between two consecutive periods can therefore be summarized by λ 1,t,ω (Z) if spouse 1 is constrained or λ 2,t,ω (Z) if spouse 2 is constrained. 14 As a second assumption it will be assumed that if the state of nature in period t is such that all distribution factors are equal to their expected value, the participation constraints in period t do not bind. This assumption states that household members do not expect to be constrained in future periods and it is required to guarantee that in this state of nature the household preferences do not vary between t and t + 1. Intuitively, in the sample of married and cohabiting couples, the household with the average realization of the distribution factors should not be constrained.
Finally, I will follow the empirical literature on intertemporal decisions and derive the test using log-linearized Euler equations. Instead of the standard first order Taylor expansion, I will employ a second order expansion because it increases the number of testable restrictions from one to five.
The test can now be derived. Denote withC,Q, andZ, respectively, the expected value of private consumption, of public consumption, and of the distribution factors. Moreover, let m be the number of distribution factors,Ĉ = ln C C ,Q = ln Q Q , andẐ = Z −Z. In the appendix it is shown that the log-linearized private consumption household Euler equations for the no-commitment model can be written in the form ln 14 Observe that in the no-commitment intertemporal collective model the individual decision power Mi,t varies with time. As a consequence it cannot be normalized as it is standard in static models or in intertemporal models with full-commitment.
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whereas the public consumption household Euler equations can be written in the following form:
where R C and R Q are Taylor series remainders and e C and e Q are the expectation errors.
The previous two equations show that the distribution factors enter the no-commitment household
Euler equations in three different ways: (i) interacted with consumption growth, (ii) directly and (iii)
interacted with the log of consumption at t + 1. To illustrate the idea behind this result, consider a change in one of the distribution factors that modifies the individual outside options at t+1. Suppose that with this variation in the outside options, at the current intra-household allocation of resources, the wife is better off as single. If the marriage still generates some surplus, it is optimal for the couple to renegotiate the allocation of resources to keep the wife from leaving the household. The optimal renegotiation requires an increase in the wife's decision power from
This renegotiation will modify C t+1 and Q t+1 relative to the consumption plan that was optimal before the changes in the outside options. 15 This component of consumption dynamics is captured in the no-commitment Euler equations by the terms that depend on the distribution factors and it is ignored by the standard unitary model.
The next Proposition shows that the private and public consumption Euler equations must satisfy a proportionality condition which is generally violated if the intertemporal collective model is not a correct characterization of household behavior. This restriction will be used to evaluate whether the explanation proposed in this paper for the rejection of the Euler equations for couples is consistent with the CEX data.
Proposition 1 Suppose that the no-commitment intertemporal collective model is the correct characterization of household intertemporal behavior. Then the following proportionality condition must be satisfied for any pair of distribution factors z i and z j :
where α k,l and δ k,l are, respectively, the coefficients of the private and public no-commitment Euler equations.
Since locally each household Euler equation is equal to its n-th order Taylor expansion with n tending to infinity, this result applies locally to the general model. To explain the intuition underlying the proportionality condition, observe that in the no-commitment model the distribution factors enter the private and public Euler equations in two ways:
, where i is equal to 1 or 2 since at most one spouse can be constrained. A change in the distribution factors z i and z j has therefore the same effect on the private and public Euler equations, except that the effect depends on the marginal utility of private consumption in the first case and on the marginal utility of public consumption in the second case. Consequently, if the dependence on the marginal utility of private and public consumption can be removed, the effect of a change in the distribution factors must be identical across Euler equations. This dependence can be removed for the portion of the change in z i and z j that enters the Euler equations through λ i,t+1 by computing α i /α j in the private Euler equations and δ i /δ j in the public Euler equations.
The dependence on the marginal utilities cannot be removed, however, for the portion of the variation in the distribution factors that enters the Euler equations through M t , since a change in each distribution factor modifies M 1,t and at the same time M 2,t . This explains why the coefficients on the interaction terms between the distribution factors and consumption growth do not satisfy the proportionality condition. This discussion should also clarify that the proportionality condition that the no-commitment Euler equations must satisfy is similar but not identical to the proportionality condition for the collective demand functions derived in Bourguignon et al. (1995) . In the Euler equations, it is the change in decision power between t and t + 1 that generates the proportionality condition. In the collective demand functions considered in Bourguignon et al. (1995) there is no intertemporal change in decision power to take into account.
A test to determine the empirical validity of the intertemporal collective model can now be constructed.
TEST. If the intertemporal collective model is a correct specification of intertemporal decisions, the private and public consumption Euler equations should satisfy the proportionality condition of
This test can be performed by simultaneously estimating the household Euler equations if at least two consumption goods and two factors are observed.
Results
The implementation of the test derived in the previous section requires a set of distribution factors.
Using a recursive formulation of the no-commitment model it can be shown that the change in individual decision power between t and t + 1 depends on the individual income realizations in period t+1. The set of distribution factors should therefore include the wife's and the husband's realizations of individual income at t + 1 and the test can be performed using these two variables. Note that the definition of individual income required to test the proportionality condition of Proposition 1 differs from the one used in section 2 to test for excess sensitivity, where individual income was defined as the spouse's income in period t − 1.
The test is implemented using the distance statistic approach developed by Newey and West (1987) in three steps. The private and public consumption Euler equations are first simultaneously estimated by GMM. Subsequently, the private and public Euler equations are estimated imposing the proportionality condition discussed in Proposition 1. The distance statistic is then calculated.
In the first as well as in the second step, the efficient weighting matrix of the unconstrained model is used.
All the variables used in the implementation of the test have already been defined in section 2, except public and private consumption. Total private consumption is computed as the sum of food at home, food out, tobacco, alcohol, public and private transportation, personal care and clothing of wife and husband. Total public consumption is defined as the sum of maintenance, heating fuel, utilities, housekeeping services, repairs and children clothing. 16 Private and public consumption are deflated using the household specific price indices described in section 2. The numeraire is defined to be private consumption.
In the estimation of the private and public Euler equations, the set of demographic variables used in section 2 are always included. Moreover, to control for a potential non-separability between consumption and leisure, the test is performed by adding the change in a dummy equal to 1 if the wife works and the change in a similar dummy for the husband. The results of the test do not change if the dummy for a working husband is replaced by the wife's leisure growth. The estimated elasticities are consistent with a group of households with the following characteristics. First, each household is characterized by no-commitment and an increase in the income of one spouse increases her decision power. Second, the wife is more risk averse than the husband.
Third, the wife cares more about public consumption than the husband. Fourth, the discount factor multiplied by the gross interest rate is larger than 1 in most periods, which implies that individuals would rather choose an increasing consumption path. In this group of households, an increase in the wife's income will generally increase her decision power. As a consequence more weight will be given to her preferences in the household decision process, which has two effects. First, since she is more risk averse than the husband, household savings will increase because of precautionary reasons and consumption smoothing. The consumption path of private and public consumption will therefore be flatter. As a second effect, more resources will be devoted to public consumption. The rate of growth of public consumption will therefore increase and the rate of growth of private consumption will drop. The sign of the derivatives discussed in this section is consistent with this set of households if the second effect on public consumption growth dominates the first one.
The heterogeneity in preferences required to explain the findings of this paper is consistent with the empirical evidence discussed in the household literature. Dubois and Ligon (2005) in the Philippines and Mazzocco (2006) in the United States find that married women are more risk averse than married men. There is also some evidence that women cares more about public consumption as shown for instance by Thomas (1990) .
A last point should be discussed. The outcome of the test indicates that the CEX data cannot reject the proportionality condition at standard significance levels. However, the probability of the distance statistics is only equal to 0.15. One possible interpretation of the low probability is that for some households income affects consumption growth for reasons that are not considered in the no-commitment model. A possible reason is the existence of liquidity constraints for some of the respondents in the CEX. In future it may be interesting to extend the no-commitment model to allow for liquidity constraints and attempt to separate the effect of income on household decisions in two parts: its effect through changes in decision power and its effect through liquidity constraints.
Conclusions
This paper makes two main contributions to the literature on intertemporal household behavior.
First, using a standard excess sensitivity test, I find that the Euler equations are rejected for couples, but they are not for singles. An explanation for this finding is provided using the no-commitment intertemporal collective model discussed in Mazzocco (2007) . As a second contribution, this paper derives a testable implication for the explanation provided in this paper for the rejection of the Euler equations for couples. Using the CEX and this testable implication the rationalization put forward in this paper cannot be rejected. These results indicate that if household decisions are properly taken into consideration the life-cycle model is consistent with the patterns of non-durable consumption observed in US household-level data.
These empirical findings suggest that it is problematic to answer policy questions designed to improve the welfare of individual household members using the standard intertemporal approach.
They also suggest that a more promising approach consists in the use of a model that allows for individual preferences and variation in intra-household decision power.
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A Derivation of the Log-linearized Euler Equations
Let φ 1 and φ 2 be defined as follows:
where V C and V Q are household marginal utilities. Let the one-variable functions ϑ 1 : I 1 → R and ϑ 2 : I 2 → R be defined as follows:
where I 1 = (−a, a) and I 2 = (−b, b). Applying the one-variable Taylor's formula with remainder,
with
Applying the chain rule, we have,
Hence, from (10), with t = 1,
Finally by definition of φ i (Ĉ,Q,Ẑ), we have,
where
Under the assumption of rational expectations, the household Euler equations can be written in the form,
where e t+1,C and e t+1,Q are the expectation errors. Taking logs and using φ 1 = ln V C and φ 2 = ln V Q , we have,
By Kocherlakota (1996) and Ligon, Thomas and Worrall (2002) at most one agent is constrained. Without loss of generality, assume that agent 1 is constrained in period t + 1. This implies,
Then, given the assumption that if all the distribution factors are equal to their expected value the participation constraints do not bind, the log-linearized Euler equations can be obtained by substituting for φ i in equation (15) and by using equations (11), (12), (13) and (14) .
B Proof of Proposition 1
Since at most one spouse can be constrained, equations (11), (12), (13), (14) , and (15) imply that
The proportionality condition follows from this result.
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C Tables
Cohort Definition and Summary Statistics. Excess Sensitivity Test. Asymptotic standard errors are in brackets. All specifications include a constant and three seasonal dummies. The instrument set is the same across columns and includes the first lag of family size growth and of the change in two education dummies, the first equal to one if the head only attended elementary school, the second equal to one if the head attended high school but did not graduate; the first, second, and third lags of nominal municipal bond interest rate, the change in number of children, the change in number of children younger than 2, labor supply growth of the spouse if present, real consumption growth, real municipal bond interest rate, and marginal tax growth; the first, second, third, and fourth lags of the change in dummy equal to one if the head works and in a dummy equal to one if the wife works and is present, nominal 3-month treasury bill rate growth; the second and third lags of salary growth; the second, third and fourth lags of income growth and head's leisure growth. hw and ww are dummies equal to 1 if the head works and if the spouse works. ln (hl) and ln (wl) are the logs of head's and spouse's quarterly leisure. y t−1 , y h,t−1 and y w,t−1 are household, head's and spouse's income at t − 1. (**) and (*) indicate that the coefficient is significant, respectively, at the 5 and 10 percent level. 
